BACKGROUND Histologic studies have demonstrated that lipid content and its spatial distribution is related to plaque
IVPAT. Figure 1 describes the experimental setup of the IVPAT system and the lipid imaging process. The current system had an approximate 100-mm axial resolution, an approximate 380-mm transverse resolution and more than 2 mm of imaging depth (Online 
RESULTS
Our first goal was to assess diet-induced atherosclerosis development or progression as monitored by ex vivo IVPAT versus histology. Dual-wavelength (l1 and l2) pulsed laser (PL) generated from a tunable pulsed laser source were coupled into a side-fire optical fiber (SFOF), which was integrated with an ultrasonic transducer (UT). The outer diameter of the intravascular photoacoustic tomography (IVPAT) probe was 1.8 mm, as shown in the probe photograph. The PL was directed to excite the vascular wall to generate ultrasonic signals (US), which were detected by the UT. The detected US were coupled out of the catheter, amplified by an amplifier (Amp) and acquired by a data acquisition system (DAS), then recorded on a computer and finally reconstructed into a photoacoustic (PA) image. A photo diode (PD) was used to monitor the laser intensity. A custom-made rotating motor and pullback platform (RMPBP) was used to achieve cross-sectional imaging and 3-dimensional (3D) imaging. The lipid relative concentration (LRC) map was extracted by decoding dual-wavelength PA images and is shown as a color-calibrated cross-sectional image or 3D image.
New Zealand white rabbits (n=21, male, age 3 months) 
FIGURE 2 Experimental Protocol
Experimental protocol illustrating the series of IVPAT imaging experiments performed using rabbit aortas as the atherosclerosis model. Figure 1 . The whole boundary of the lipid-rich intima could be distinguished, which matched well with the histology (Figs. 5C, 5F, and 5I). Further measurements demonstrated that all 3 intima had >95% maximum LRC and >40% mean LRC. Although the blood flow was kept during the data acquisition, IVPAT probe could be located by x-ray (Fig. 5J) . The relative error between IVPAT and histology was approximately 10% (Fig. 5K) . 
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